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InternetBackground: The internet is a powerful worldwide communication medium that provides its users with
immediate information irrespective of their location, culture, language and time. E-health service will
have a great impact in reducing the costs of health care, increasing satisfaction of patients and health pro-
fessionals, and minimizing the burden on health facilities.
Objective: This study aims to determine the proportion of patients who obtain health-related information
through the internet as well as factors that could affect using the internet for seeking health information.
Subjects and methods: This study was conducted in six general hospitals in Kuwait. A cross-sectional study
was adopted to determine the proportion of patients who obtain health-related information through the
internet. It was followed by a case-control study to determine factors that could be associated with on-
line search of health information. A questionnaire was used which included data related to socio-
demographic characteristics, clinical history and computer experience. The final analysis included 220
participants.
Results: The majority of participants (93.2%) mentioned that they have used the internet for one or more
purposes. Only 129 participants (62.9%) used the internet for obtaining health related information. All
studied socio-demographic factors, except age and marital state, and computer skills variables had signif-
icant effect on on-line search for health information. After adjustment for confounding, only gender,
nationality, level of education, and using computer at work were proved to be significant determinants
of the outcome of interest.
Conclusion: It is important to close the gap in health literacy and increase the use of health information
technology to support patient self-management. The creation of an eHealth-literate population should be
a priority in Kuwaiti public health policy.
 2017 Alexandria University Faculty of Medicine. Production and hosting by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
The technology in the present days has covered all the sectors in
the society including health all over the world.1 E-health is a term
that used to describe the use of internet and other electronic tech-
nologies to enhance health. In other words, e-health refers to the
use of information and communications technology (ICT) to
enhance health care services.2
Since ancient times, diseased people have made great effort to
obtain remote information or contact expertise not available atthe patient’s bedside. This approach to telemedicine is still used
today in some remote areas.3
E-health means a wide range of health aspects that use the
internet and associated technologies to provide health information
and health services. Usually, patients depend upon the healthcare
workers to provide health-related information for diagnosis and
therapy. Patient health education in the past has included a group
of independent health information that mainly distributed in writ-
ten and video materials. E-health has begun to grow or increase
rapidly in which health professionals and health stakeholders
develop and search information.4
The internet is a powerful worldwide communication medium
that provides its users with immediate information irrespective
of their location, cultural, language, and time. Recently, a great
number of research articles that studied health professionals and
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available.5
A study was conducted on samples from the general population
in different European countries, in 2007, to investigate the pattern
of using internet in the field of health, its consequences, and people
expectations about physicians’ provision of e-health services. The
authors reported differences between the users of internet health
services and the general population due to health status and
social-demographic variables.6
Another article that was conducted in Australia described the
effect of using the internet on patient knowledge, education, and
its subsidiary impact upon the medical decision taken by the
patient and clinician. The author found that higher approachability
to the internet has provided patients with a new method of access
to health-related information and has a great role in decision-
making. The extent to which the technology of e-health to be effec-
tive depends upon patients’ ability to approach, understand, and
discuss this knowledge with their physicians.4
This study aims to determine the proportion of patients who
used to seek health-related information through the internet as
well as factors that could affect using the internet for seeking
health information.2. Subjects and methods
This study was conducted in the six general hospitals (one in
each health region of Kuwait). It is a part of a larger multi-
centric descriptive one that was conducted during the period June
2015 – June 2016. The details of the methodology can be found
elsewhere.7 In brief, a cross-sectional study was adopted to deter-
mine the proportion of patients who used to seek health-related
information through the internet, followed by a case-control study
to determine factors that could be associated with patient obtain-
ing health information using the internet. All adult patients visiting
the out-patient clinics in the selected general hospitals within the
study period were asked to participate in the study. Mentally
retarded and physically severe ill patients and those who were less
than 18 years old were excluded.
Assuming that the percentage of patients who did not use to
obtain health-related information through the internet was 30%
(p = 30%), the probability of obtaining health information via the
internet was estimated to be (1  p = 0.70), and a value of 0.05 is
chosen as the acceptable limit of precision at 95% confidence inter-
vals where (z = 1.96), a minimal sample size was estimated to be
244 patients.8 Equal numbers of participants were recruited from
each selected hospital. Recruitment of patients continued till
reaching the required number from each hospital. All participants
were classified into two groups according to the outcome of inter-
est (using and not using the internet for obtaining health-related
information). Comparison between the two groups was carried
out to determine the predictor variables.
A pre-designed structured interview was designated for data
collection. It included data related to socio-demographic character-
istics (age, gender, occupation, education, housing, family income,
and marital status); clinical history (chronic diseases, quality of
health, and number of visits to health care setting during the year
prior to the survey), and computer experience (level of computer
skill, use of smart phone, use of internet, purpose of use of internet,
obtaining health related information through the internet, use of
computer at work (if he/she is working), main source of health
information).
All ethical issues related to research were addressed according
to the guidelines of standard and universal research ethical review.
All the required approvals for conducting the study were obtained
as that of the Kuwait Ministry of Health Ethical Committee. Thepermission of the Undersecretary Ministry of Health in Kuwait as
well as director of each selected hospital were obtained. Confiden-
tiality of collected information was ensured. Participants had the
right to withdraw at any time of the interview without any
constrains. A pilot study was conducted prior to the field work
on a small sample of participants aiming to test the clarity of the
questions, questionnaire validity, and its suitability of use in
Kuwaiti culture. The questionnaire was valid and 25 min were suf-
ficient for the interview.9 The process of interview with partici-
pants was performed in a predefined room in each selected
hospital after obtaining his/her approval for participation in the
survey.2.1. Statistical analysis
Data were revised for completeness. Questionnaire with miss-
ing data related to independent variables in the logistic regression
model were excluded, so analysis of results did not contain missing
values. Thirty questionnaires were excluded due to missing data.
For categorical variables, frequency and percentage distribution
were used. For quantitative variables, the mean and standard devi-
ation were used. For comparison between the two studied groups,
a series of bivariate analyses were first conducted using Chi-square
test, followed by multiple logistic regression analysis to avoid the
effect confounding between the studied variables. Results of mul-
tiple logistic regression analysis were expressed in the form of
odds ratio (OR) with 95% confidence intervals (95% CIs). All the
studied variables in the multiple regression model were catego-
rized into two or more levels (R = reference category). SPSS version
22 was used for data entry and analysis.3. Results
Recruitment effort resulted in participation of 250 patients.
Thirty questionnaires were excluded from the analysis as they con-
tained missed data.3.1. General characteristics of the study population
Males constituted four fifths (79.5) of the study participants
versus 20.5% for females. The age ranged from 19 to 72 years with
a mean equals 37.1 ± 11.0 years with the highest proportion. in the
age category 30–39 (36.8%). The proportion of Kuwaiti participants
was 36.4% versus 63.6% for the non-Kuwaitis. Two fifths of partic-
ipants had secondary or diploma certificate (41.4%), 23.2% had
intermediate or less education and 35.5% completed the university
level of education. Two thirds of participants were clerks, 18.6%
were workers, 15.0% were unemployed or retired and only 3.6%
served in the military. Regarding the present, or previous job for
retired participants, 38.6% had a governmental job, 30.5% had a
non-governmental job, and 15.9% worked in the private sector. A
quarter of participants were single, 70.5% were married and only
5.0% were divorced or widow. Two fifths of participants had a
monthly family income <500 KD, 37.7% had income from 500 to
999 KD, and 20.5% had income 1000 KD.
Clinical history revealed that 61.4% of participants were free
from chronic disease, 30.9% had one chronic disease and only
7.7% had two or more chronic diseases. Regarding their visits to a
health care setting within the 12 months prior to the survey,
40.5% declared that they did not need medical care, 20.0% visited
a health care setting once or twice, and 39.5 visited a health care
setting more than twice. Only 7.7% of participants rated their
health as accepted, and 31.8 as good, 40.9% as very good, and
19.5% as excellent.
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not know how to use the computer, 21.4% had minor skill, 16.4%
rated their skill as accepted, 27.3% as good, and 21.8% as excellent.
The majority of participants (93.2%) mentioned that they have
used the internet for one or more purpose. Within the internet
users, the purpose of use was entertainment in 61.5%, work in
62.0%, communication in 65.4%, obtaining general news in 72.7%,
or search for general information in 70.7%. Only 129 participants
(62.9%) used the internet for obtaining health related information.
3.2. Factors affecting seeking health-related information through the
internet
Factors that could affect participants seeking health-related
information through the internet were studied. They could be clas-
sified into socio-demographics characteristics, clinical history and
computer skills.
Table 1 shows that all socio-demographic factors had an effect
on seeking health-related information through the internet except
age and marital state. Female participants presented 25.6% of those
who got health-related information through the internet as com-
pared to only 13.2% in the other group (P = 0.03). Also, Kuwaiti par-
ticipants were more keen to obtain health information than non-
Kuwaitis (45.0% versus 24.2%, P = 0.002). As the level of socio-
economic level increased, as indicated by the level of education
and monthly family income, the proportion of participants who
used to obtain health-related information through the internetTable 1
Distribution of participants according to seeking health related information through the in
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Total 129 100.0increased significantly. Participants with university certificate or
higher level of education were more keen to use the internet for
that purpose (48.8% versus 16.5%, P < 0.001). Almost the same pat-
tern was seen regarding monthly income. More clerks and less
workers used to seek health-related information through the inter-
net significantly (72.1% versus 49.5% and 10.9% versus 29.7%
respectively, P = 0.002). The proportion was higher in participants
in governmental jobs than other positions (47.1% versus 26.4%,
P = 0.003)
Table 2 shows that none of the studied clinical factors had sig-
nificant effect on seeking health-related information through the
internet. However, the proportion of participants who used the
internet for seeking health information was higher among those
who complained from two or more chronic diseases and those
who visited health care setting three or more times during the
12 months prior to the survey
Table 3 shows that all the studied factors significantly affect
obtaining health related information through the internet. Higher
proportions of participants who used the internet for seeking
health information were found among those who had good or
excellent computer skill (62.8% versus 29.7%, P < 0.001), those
who used smart phone (97.7% versus 82.4%, P < 0.001), and those
who used the computer at work (71.3% versus 40.7%, P < 0.001).
After adjustment for confounding effect only gender, national-
ity, level of education, and using computer at work were proved
to be significant determinants of the outcome of interest. Females
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63 69.2 P = 0.93
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Distribution of participants according to seeking health related information through the internet and clinical history.
Clinical characteristics Getting health-related information Significance
Yes No
n % n %
Number of chronic diseases
None 81 62.8 54 59.3 X2 = 3.77
One 35 27.1 33 36.3 P = 0.15
Two or more 13 10.1 4 4.4
Number of visits to physician last year
None 50 38.8 39 42.9 X2 = 0.41
1–2 26 20.2 18 19.8 P = 0.81
Three or more 53 41.1 34 37.4
Quality of health self-rating
Accepted 10 7.8 7 7.7 X2 = 0.14
Good 40 31.0 30 33.0 P = 0.99
Very good 54 41.9 36 39.6
Excellent 25 19.4 18 19.8
Total 129 100.0 91 100.0
Table 3
Distribution of participants according to seeking health related information through the internet and computer experience.
Computer experience variables Getting health related information Significance
Yes No
n % n %
Level of computer skills
Do not know how to use 2 1.6 27 29.7 X2 = 44.27
Not bad 26 20.2 21 23.1 P <0.001
Accepted 20 15.5 16 17.6
Good/excellent 81 62.8 27 29.7
Use of smart phone
No 3 2.3 16 17.6 X2 = 15.74
Yes 126 97.7 75 82.4 P < 0.001
Use of computer at work
No 37 28.7 54 59.3 X2 = 20.68
Yes 92 71.3 37 40.7 P = 0.001
Total 129 100.0 91 100.0
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(OR = 2.72, CIs: 1.40–3.99) respectively. As compared to intermedi-
ate or less level of education, those with university certificate or
higher education were more prone to be users of the internet
regarding seeking health information (OR = 3.23, CIs: 1.20–8.33).
The same was found regarding use of computer at work
(OR = 1.11, CIs: 1.39–7.14) (Table 4).Table 4
Factors associated with seeking health related information through the internet,
results of multivariate logistic regression analysis.
Variables Odds ratio 95% CIs
Gender
MaleR 1
Female 1.96 (1.11 – 5.00)
Nationality
Non-KuwaitiR 1
Kuwaiti 2.72 (1.40 – 3.99)
Level of education
Intermediate or lessR 1
Secondary/diplo 1.54 (0.62 – 3.70)
University/higher 3.23 (1.20 – 8.33)
Use of computer at work
NoR 1
Yes 1.11 (1.39 – 7.14)
OR = Odds ratio, CIs = Confidence intervals.
R Reference category.4. Discussion
There is an increasing need for health information in the popu-
lation, and the internet is considered as an important, but with a
diversity levels of precision and quality, source of this informa-
tion.10,11 A study that was carried in 12 Arabic countries showed
that the personal computer using rate is generally lower than the
global rate. However, the rates were relatively higher in Bahrain,
Kuwait, Oman, Qatar, Saudi Arabia and the United Arab Emi-
rates.12,13 This could be attributed to the wide use of the smart
phone and the availability of high speed internet within these
countries.
The majority of participants (205 out of 220) (93.2%) mentioned
that they have used the internet for one or more purpose. Within
the internet users, the purpose of use was entertainment in
61.5%, work in 62.0%, communication in 65.4%, obtaining general
news in 72.7%, or search for general information in 70.7%. Only
129 participants (62.9%) used the internet for obtaining health
related information. As compared to our findings, Andreassen
et al., in their study, found that general reading was the main pur-
pose of using the internet by people, followed by following-up a
physician appointment by a quarter of respondents. The authors
concluded that the use of the internet could support the ordinary
health services rather than replacing them.6 Also, Schwartz et al,
in their study, found that of the 1289 patients who participated in
the study, 844 (65%) reported access to the Internet and 622
(48% of all participants/74% of participants reporting Internet
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family members regarding health issues or medical conditions.14
In 2001, there were over 100,000 web sites worldwide with
varying quality of health information that are used by consumers
and professionals.15 Previous studies in the US found that
56–79% of internet users seek health related information.16–19 In
the present study, 62.9% of the participants stated that they used
the internet for seeking health-related information. Previous
European surveys showed that the percentage using the internet
for health-related purposes varied in different countries of Europe.
It was most frequent in Denmark (62%), and Norway (59%)
followed by Germany (49%). In the Eastern countries of Europe as
Poland and Latvia the frequency was 42% and 35% respectively,
whereas the Southern countries had the lowest proportion as in
Portugal (30%) and Greece (23%).20,21
Many factors have been determined to affect online health
information seeking. Health information-seeking behavior varies
depending on type of information sought, reasons for, and
experience of, searching. Research shows that women are more
likely than men to search for health information and online health
consumers tend to be more educated, earn more, and have high-
speed internet access at home and at work.22
In the present study, after adjustment for confounding effect,
only gender, nationality, the level of education, and using a com-
puter at work were proved to be significant factors. Female Kuwaiti
participants and those who had a higher level of education and
using a computer at work were more prone to obtain health related
information. This goes with the finding of James and Harville who
reported that women, and smartphone owners were those who
used the Internet as a source of health information.23
The present study showed that there was a direct relation
between the increased level of education and online health
information seeking. There is a complex relationship between the
quality of health and education that need to be considered by
policy-makers and practitioners to eradicate myths and support
people with lower level of education and knowledge.24
In accordance with the present study, Andreassen and coau-
thors found that women, participants with higher levels of educa-
tion or professional positions were more liable to use the internet
for health reasons.6 Also, completed university level of education
was proved to be associated with frequent use of the internet for
health-related purposes.10,16 The most active health users of the
internet were participants in the age category 30–44 years and
those with chronic diseases and long-term illness.6 A finding that
could not be proved in the present study.
People who used computer at work usually were more knowl-
edgeable and experienced to use the computer in different daily
activities including seeking information. According to a study in
Finland, people who had more experience in general use of
computer applications, were more used the hospital information
system.25 Also, Farzandipur reported that the knowledge and skills
to use computers are the main human factors affecting the success-
ful implementation of e-health as well as a greater tendency for
users to use the system.26 To improve the general knowledge and
skills of users in using computers, it is recommended that the ICDL
courses for users should be taken seriously.
Certain patients may have health conditions that require more
health care than that of the general population. It is expected for
these patients to be more interested in accepting e-health to
receive the additional healthcare they need and save time, effort
and cost of transportation.27,28 The present study, none of the
variables related to the clinical history of participants was proved
to affect obtaining health related information from the internet.
Contrary, in their study, Andreassen et al. found that the quality
of health status had an indirect association with using the internetfor health-related purposes as participants with poor health used
the internet for health reasons less frequently than others.6
A study was conducted on low-income adults in the United
States found no correlation between level of health literacy and
access to computers and the internet. It revealed that despite
low-income participants commonly used internet, they were
unable to retrieve health information and consequently had lower
level of health information.29
Knowing how to access online health information will allow
patients to be more informed in medical decision making. This
may ultimately impact health care costs, health outcomes, health
care quality, and health equity.27 Kuwaiti population have a
disproportionately high prevalence of chronic diseases compared
with other populations,30 and it is in the nation’s best interest to
explore how new and emerging technologies can help to reduce
these health disparities. One proposed way to reduce health
disparities is to close the gap in health literacy and increase the
use of health information technology to support patient self-
management.31,32
Primary care providers should recognize that patients are using
theWorldWideWeb as a source of medical and health information
and should be prepared to offer suggestions for Web-based health
resources and assist patients in evaluating the quality of medical
information available on the internet.33
We acknowledge some limitations in our study. As we relied
upon patient interview, the data obtained might be, to certain
extent, affected by participants’ answers. Also, as in any case con-
trol study, the design of the study is by definition retrospective and
is subjected to recall bias. Nevertheless, the results are, to a certain
degree, consistent with those coming from other studies. Also, the
study did not point out the type of information sought, neither to
the website to ensure accuracy and soundness of the information.
Lastly, as the calculated sample required was 244, and the analysis
was performed on 220 subjects after exclusion of questionnaires
with missed data, the power of the study could be changed.
Acknowledgement
This work is supported and funded by The Public Authority of
Education and Training, Research project No. HS-15-03. Research
Title: Perception on E-Health Among the Community People in
Kuwait.
References
1. OECD. 21st Century Technologies: Promises and Perils of a Dynamic Future,
Paris; 1998.
2. Harrison JP, Lee A. The role of e-health in the changing health care environment.
Nurs Econ. 2006;24:283–288.
3. Unwin T, ed., ICT4D: Information and Communication Technology for
Development. Cambridge University Press, 2009: p. 252. Available at: <https://
www.amazon.com/ICT4D-Information-Communication-Technology-
Development/dp/052171236X>.
4. Ilic D. The role of the internet on patient knowledge management, education,
and decision-making. Telemed J E Health. 2010;16(6):664–669.
5. Hou SI, Charlery SA, Roberson K. Systematic literature review of Internet
interventions across health behaviors. Health Psychol Behav Med. 2014;2
(1):455–481.
6. Andreassen HK, Bujnowska-Fedak MM, Chronaki CE, et al.. European citizens’
use of E-health services: a study of seven countries. BMC Public Health.
2007;7:53–60.
7. Alkhatlan H. Perception of e-Health Among Community People in Kuwait. The
public Authority For Applied Education And Training, College of Health Sciences,
Department of Medical Records; 2016.
8. Epi-Info-7. Available at <http://www.cdc.gov/epiinfo/html/downloads.htm>.
9. Alkhatlan H, Almutairi B, El-Shazly M. Knowledge, attitude and practice of
primary health care providers regarding e-health: a validation study. Greener J
Med Sci. 2016;6(1):18–24.
10. Baker L, Wagner TH, Singer S, Bundorf MK. Use of the internet and e-mail for
health care information. JAMA. 2003;289:2400–2406.
336 H.M. Alkhatlan et al. / Alexandria Journal of Medicine 54 (2018) 331–33611. Eysenbach G, Kohler C. What is the prevalence of health related searches on the
World Wide Web? Qualitative and quantitative analysis of search engine
queries on the internet. In: AMIA Annu Symp Proc; 2003: 225–9.
12. Madar Research. Middle East. PC penetration lower than global average.
Business Intelligence Middle East, (2006); (<http://www.bi-me.com/main.php?
id=2935&t=1>) [accessed 20 August 2008].
13. Al-Shorbaji N. E-health in the Eastern Mediterranean Region: a decade of
challenges and achievements. Eastern Med Health J. 2008;14(Suppl):
S157–S173.
14. Schwartz KL, Roe T, Northrup J, Meza J, Seifeldin R, Neale AV. Family medicine
patients’ use of the Internet for health information: a MetroNet study. J Am
Board Fam Med. 2006;9(1):39–45.
15. Jensen M. African Internet: a status report; July 2002. Available from: <http://
www3.sn.apc.org/africa/afstat.htm>.
16. Hesse BW. Trust and sources of health information. Arch Intern Med.
2005;165:2618–2624.
17. Fox S. Health information online. Washington, DC: Pew Internet & American
Life Project; 2005. <http://www.pewinternet.org/PPF/r/156/report_display.
asp>.
18. Ybarra ML, Suman M. Help seeking behaviour and the internet: a national
survey. Int J Med Inf. 2006;75:29–41.
19. Cotten SR, Gupta SS. Characteristics of online and offline health information
seekers and factors that discriminate between them. Soc Sci Med.
2004;59:1795–1806.
20. Milicevic I, Gareis K, Korte WB. Making progress towards user orientation in
online public service provision in Europe. In: Cunningham P, Cunningham M,
eds. Innovation and the knowledge economy: Issues, applications, case studies. IOS
Press; 2005:1–63.
21. Spadaro R. Eurobarometer 58.0. European Union Citizens and sources of
information about health; 2003: 7–8.22. Higgins O, Sixsmith J, Barry MM, Domegan C. A literature review on health
information seeking behavior on the web: a health consumer and health
professional perspective. Stockholm: ECDC; 2011.
23. James DC, Harville 2nd C. EHealth literacy, online help-seeking behavior, and
willingness to participate in m-health chronic disease research among African
Americans, Florida, 2014–2015. Prev Chronic Dis. 2016;13:E156. https://doi.org/
10.5888/pcd13.160210.
24. Hemming HE, Langille L. Building knowledge in literacy and health. Can J Public
Health. 2006;97(2):S31–S36.
25. Koivunen M. Acceptance and use of information technology among nurses in
psychiatric hospitals. Turku; 2009. [Serial on the internet]. [cited 2009-10-09].
Available from: <https://oa.doria.fi/bitstream/handle>.
26. Farzandipur M, Jeddi FR, Azimi E. Factors affecting successful implementation
of hospital information systems. Acta Inform Med 2016; 24: 51–55.
27. Houston TK, Allison JJ. Users of internet health information: differences by
health status. J Med Internet Res. 2002;4:e7.
28. Wilson EV, Lankton NK. Modeling patients’ acceptance of provider-delivered e-
health. J Am Med Inform Assoc. 2004;11:241–248.
29. Jensen JD, King AJ, Davis LA, Guntzville LM. Utilization of internet technology
by low-income adults: the role of health literacy, health numeracy, and
computer assistance. J Aging Health. 2010;22(6):804–826.
30. World Health Survey in Kuwait, Main Report; 2013. Available from: <http://
ghdx.healthdata.org/record/kuwait-world-health-survey-2008-2010>.
31. US Department of Health and Human Services. Healthy people 2020: the road
ahead. Washington (DC): Office of Public Health Promotion; 2010. <http://
www.health.gov/healthypeople/url/> [accessed January 21, 2016].
32. Chang BL, Bakken S, Brown SS, et al.. Bridging the digital divide: reaching
vulnerable populations. J Am Med Inform Assoc. 2004;11(6):448–457.
33. Diaz JA, Griffith RA, NG JJ, Reinert SE, Friedmann PD, Moulton AW. Patients’ use
of the internet for medical information. J Gen Intern Med 2002;17: 180–5.
